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DECI SI ON ON APPEAL

This appeal is fromthe Final Rejection of clains 70-90.

Claim70 is illustrative of the subject matter on appeal and

reads as foll ows:

! Application for patent filed April 26, 1989.
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70. A diagnostic device for neasuring anal ytes in sanples
of biological fluids which conprises:

a colum-type assenbly defining a fluid pathway having an
open end adapted to receive a sanple of biological fluid to be
anal yzed, said fluid pathway being bridged by a first solid phase
support, and an effluent discharge point on the side of said
support opposite said open end,

a sleeve-type container having an open end and a cl osed end,
said colum type assenbly being received in said open end of said
sl eeve-type contai ner,

a specific antibody binder covalently immobilized on said
first solid phase support to which an analyte |abel is pre-
reacted to saturate substantially all binding sites on said
bi nder to forma first solid phase specific antibody bi nder-
anal yte | abel conplex, said solid phase conpl ex when contact ed
with a biological fluid sanple containing a specific analyte,
bei ng adapted to have di splaced therefrom | abel ed anal yte in an
anount directly proportional to the concentration of the specific
anal yte,

a second solid support, spaced apart fromfirst solid phase
support, housed at the closed end of said sleeve-type container
and in proximty to said effluent discharge point, said second
solid support when contacted by the displaced | abel ed anal yte
fromthe effluent discharge point of said first solid phase
conpl ex, being adapted to produce a visible color on said second
solid support either directly or after the addition to said
second solid support a substance capable of reacting with the
anal yte | abel to produce a visible color.

The references relied upon by the exam ner are:

G aas 4,270,921 June 2, 1981
Liotta 4,446, 232 May 1, 1984
D anond et al. (Di anond) 4, 766, 062 Aug. 23, 1988
Di ekmann 4, 956, 298 Sep. 11, 1990
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Clains 70-90 are rejected under 35 U. S.C. §8 103 over Di anond
in conmbination with Liotta.

Clains 70-90 are rejected under 35 U. S.C. §8 103 over
D ekmann in conbination with Liotta.

Clains 70-90 are rejected under 35 U . S.C. §8 103 over G aas
in conmbination with Liotta.

Backgr ound

Various di agnostic devices for determ ning the presence or
absence of a particular nolecule of interest in a sanple had been
devel oped prior to the filing date of this invention. These
devi ces had been used to detect various nol ecul es of interest,

i ncludi ng drug residues and specific hornones in urine sanples
and in blood sanples. The detection nmaterials associated with
di agnostic devices, their specific design and their node of
action varied as well.

The use of immobilized materials which specifically bind to
a particular nolecule of interest, and thus separate it froma
sanple, was known in the art prior to the filing date of this
application. Also known, were techniques for |abeling
i mobi lized materials involved in the specific binding required

for
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separation of a nolecule of interest. The |abeling allowed for
identification of a positive result, i.e., the nol ecul e of
interest was present in a sanple. See the specification at pages
1- 8.

Devi ces known in the prior art range in design from paper
test strips to packed colums. Many of these devices are
designed to separate a reaction region froma test display
region. This is particularly true for devices that involve
radi oactive and colorinetric chem cal | abels.

The cl ai ned di agnostic device at issue in this application
islimted as to its structural features, that is a colum wth
an effluent discharge point which fits into a sleeve, each of
whi ch colum and sl eeve contains a solid phase support, e.g.

m croparticles. The clained device is also limted to

anti body/ anal yte test materials contained in the solid phase
supports. The two microparticul ate supports of the clained

devi ce provide a separate reaction region, i.e. the colum, and

a test display region, i.e. the bottomof the sleeve. See Figure
1 of the application. The issue is whether the particul ar

cl ai mred devi ce woul d have been obvious to a person of ordinary

skill in the art at the tinme of the invention.
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The col umm-associ ated particul ate support (hereinafter the
col umm support) contains materials critical to the binding of a
nmol ecul e of interest such that it can be separated froma sanple
added to the device. The sleeve-associated particul ate support
(hereinafter the sleeve support) contains material critical to
detection of the binding should it take place in the support
contained in the col um.

All of the clains are limted to the use of antibodi es and
| abel ed anal ytes on the columm support. The antibody is
i mmobi lized on this colum support. The nol ecul e of interest
that the device is designed to detect is referred to throughout
the clains as the “analyte.” The term*“analyte |abel” in the
claims refers to a material that has been bound to the
i mobi |i zed anti body on the colum support, in which the anal yte,
or an anal og thereof, is chemcally |abeled wwth a material which
itself has a visible color or which can be reacted with other
conpounds to produce a conpound which has a visible color. The
anount of “analyte |abel” on the colum support is high enough to
saturate
substantially all of the binding sites of the antibody

i mmobi li zed on the support.
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In use the device functions in the follow ng manner. A
sanple is added to the colum. |If there is any analyte in the
sanple it will displace the “analyte label” fromthe immbilized
anti body when the sanple contacts the colum support. The
analyte fromthe sanple wll remain bound to the i mmbilized
anti body on the colum support and the displaced “anal yte | abel”
wi |l nove through the discharge point of the colum, into the
sl eeve and onto the sleeve support. This sleeve support is
designed to absorb the “anal yte | abel” and show its visible color
or absorb it and an added conpound which will react with the
| abel to produce a visible color. See the paragraph bridging
pages 12 and 13 of the specification.

Claim70 fromwhich all the clainms ultimately depend sets
forth functional |anguage to limt the claimto materials which
will result in “analyte | abel” displacenent. Wen read in |ight
of the specification, this functional |anguage corresponds to the
use of materials as an “analyte |abel” which will bind to the
i mmobi li zed anti body with an affinity which is |lower than the
affinity of the analyte in a sanple for the sanme i mmobilized
anti body. The specification provides several exanples of
measuring the differences in affinity for the anti body and

selecting an “analyte label” with an affinity such that it wll
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be di splaced fromthe anti body by analyte in a sanple but wll
remai n bound to the antibody in the absence of analyte in the
sanpl e. Pages

14-17 of the specification set forth reaction and affinity
constant equations that are required for selecting an “anal yte

| abel ” nol ecul e such that displacenent of “analyte | abel” by any
analyte that is in a sanple will occur. See the exanples of
“anal yte | abel” selection on pages 19-33 of the specification.

Di scussi on

The Exam ner presents three rejections under 35 U S. C
8 103, each of which involves the teachings of Liotta. The three
references, Dianond, D ekmann and Graas, are each used in
conbination with Liotta, each one being set forth in a separate
rejection. Liotta teaches a test strip and its use in
anti body/ anti gen screening assays. The test strip contains a
reaction zone and a display zone for indicating the presence of a
| abel ed nol ecul e.

The first rejection is premsed on the follow ng: D anond
teaches a DNA hybridi zation assay involving DNA probe materials
t hat have been imuvbilized on a solid support with a | abel ed
pol ynucl eoti de bound to the DNA probe material. The | abeled

pol ynucl eotide is renoved upon hybridi zati on between the DNA
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probe material and any DNA contained in a sanple. The positive
result of hybridization between the probe and sanple DNA is
i ndi cated via detection of the renoved | abel ed pol ynucl eoti de.
The Exam ner anal ogi zes the conpetitive binding which causes the
| abel ed pol ynucl eoti de di spl acenent in D anond to the conpetitive
bi ndi ng whi ch causes the “anal yte | abel” displacenent in the
clainms at issue.

The Exam ner refers to Exanple 14 of D anond, at colums 33
and 34, which describes a process which includes binding the
pr obe- | abel ed pol ynucl eoti de conpl ex to agarose beads, which are
pl aced in a disposable colum; introducing the DNA-containing
sanple to the beads; incubating for two hours; transferring the
beads into a small tube; centrifuging the material and recovering
the eluate into a mcrofuge tube.? The Exam ner then states at
page 4, lines 7-14 of the Exam ner’s Answer that

The beads in the columm constitute a “colum-type

assenbly” and first solid phase support as clained; the

m crof uge tube constitutes a “sleeve-type container”

and second solid support (the interior of the tube, as

w Il be explained below as clained in claim70.

Al t hough not explicitly stated, one of ordinary skill
woul d have found it obvious to insert the discharge end

2\ note that it is not apparent fromreadi ng D anond that
ei ther the di sposable colum or the small tube have a discharge
end, at |east not one where the discharge end is opposite an open
end, as required by the clains herein.

8
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of the colum in the m crofuge tube opening in order to
coll ect the eluate.

D anond does not teach the use of antibodies and anal ytes
and does not use a second solid phase support to absorb the
renmoved | abel ed pol ynucl eotide. Liotta is relied upon to supply
these el enents. The device of Liotta involves antibodies and
analytes. In Liotta the analytes are referred to as anti gens.
The | ayered device of Liotta has two reaction zones on the sane
solid support, the latter of which provides neans for detecting a
| abel ed anti body or |abeled antigen via a visible color.

The Exam ner concludes that it would have been obvious to a
person having ordinary skill in the art at the tine of the
invention to substitute the bound anti body-1| abel ed anti gen
conplex of Liotta for the polynucl eotide conplex of D anond in
t he bead- packed col um of Di anond, because the separations
i nvol ved are anal ogous, and to provide a second solid support.
For a nore detail ed discussion, we nmake reference to pages 4 and
5 of the Exam ner’s Answer.

The two additional rejections are simlar in that both
D ekmann and G aas discl ose devices designed for use in
centrifugation which are of a columm and sl eeve type assenbly,
with a reaction taking place on a solid support in the col um.
Each of these references provides a generic reference to use in

9
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di agnostic assays. See the paragraph bridging colums 2 and 3 of
D ekmann and in Graas, see colum 4, |lines 43-59 and col um 9,
lines 32-46. Neither D ekmann nor G aas teach the use of a solid
support in the sleeve conponent of their devices. The rejection
conbi nes these teachings with those of Liotta in a manner simlar
to the above rejection to find the clainmed columm and sl eeve type
di agnostic device to have been obvi ous.

We do not agree that the clainmed device is unpatentable in
vi ew of the conbi ned teachings of any one of D anond, D ekmann or
Graas and the Liotta reference. The critical structural features
of the clained device are neither taught nor suggested by these
ref erences.

The clains at issue are drawn to a device not a nethod of
using a device in a separation or diagnostic nethod. The
anal ysis nust focus on the elenents of the clained device. An
argunent centered on the extent of simlarity between the
mechani sm of conpetitive binding displacenent in Liotta's
anti body/ anti gen di agnostic system versus chain mgration
di spl acenent in D anond’s DNA hybridi zati on assay is tangenti al
at best to the issue of the obviousness of the clained device

over prior art devices.

10
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The anal ysi s of obvi ousness has been established since the

decision in Gahamv. John Deere Co., 383 U S. 1, 148 USPQ 459

(1966). This analysis requires acknow edgnent of the differences
between the prior art and the clains at issue. The differences
fromthe prior art in this instance begin with the requirenment in
the clains of a columm and sl eeve type assenbly each of which
colum and sl eeve contains a solid phase support, with the colum
fitting into the sleeve such that the colum discharge point is
in proximty to the solid support in the sleeve. None of the
references provide all of these elenents. Substantially

nmodi fyi ng the devices of the references is not suggested by the
references thensel ves, nor have sufficient reasons been presented
to explain why one of ordinary skill in the art would have nmade
such changes to the prior art devices.

Wth regard to the lack of a teaching of a solid support in
the sl eeve, the Exami ner states that the interior of the various
tubes referred to in Dianond, D ekmann and Graas is anal ogous to
a solid phase support in a sleeve, because one can detect visible
color in both. The capacity to detect visible color inside a
tube does not constitute a reason why one would nodify a tube by
inserting a solid phase support into the tube. The nere fact

that they can operate to give a simlar result does not establish

11
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that one of ordinary skill in the art woul d consider them obvious
alternatives for the devices taught by the prior art. D anond
makes no nmention of a solid support for detection of the |abel ed
pol ynucl eoti de either inside the m crofuge collection tube or
outside of the mcrofuge tube. Wth regard to D ekmann and
Graas, not only do they not nention a solid support in the
sl eeve, their centrifugation sleeve tubes seemto be a
particularly unlikely place for the addition of a solid support.
The rejections rely on Liotta to further provide the
teachi ng of a second solid phase support for the sleeve of a
di agnostic apparatus. Liotta teaches a dry, |layered test strip
and its advantages. See the paragraph bridging colums 1 and 2
of Liotta. The Exam ner has failed to present any reason why one
of ordinary skill in the art would separate the juxtaposed |ayers
of Liotta's test strip into separate m crofuge tubes or separate
centrifugation tubes used by D anond, or D ekmann and G aas,
respectively, to arrive at the clainmed device. The function of
the Liotta device is to provide a one-step, one piece, device
usabl e for both contact of test materials with sanple and
positive or negative result detection. Separation of the
reaction layers fromthe colorinetric detection layer is not

contenplated and it woul d defeat the sinplification they were

12
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striving for in Liotta. The Exam ner provides no reason why such
a separation would be undertaken by one of ordinary skill in the
art.

Wth respect to the claimrequirenent that the colum have a
di scharge point which is proximte to the solid support contained
in the sleeve, we note that the hybridization procedure taught by
D anond i nvol ves an incubation tine of between 15 m nutes and
2 hours for the test material and the DNA in the sanple to
conplete the reaction. See colum 14, lines 30-43 of Dianond. A
device with an open di scharge end as cl ained herein would not be
conduci ve to such reaction tines. The separations nentioned by
D anmond at columm 14, |ines 53-63 do not use a flowthrough
colum with both a discharge end and an open end as required by
the clains at issue. Dianond also contenpl ates determ ning
di spl aced | abel ed pol ynucl eotide w thout any separation of the
solid and |iquid phases. See columm 15, lines 13-36 of Di anond.
The evi dence presented to date does not establish the obviousness
of this difference in tube design between the cl ained device and
the reaction tube of Dianond. W note that the devices taught by
D ekmann and Graas have such di scharge points in the columms but
such are not proximate to a solid support, which provision has

been di scussed, supra.

13
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In addition, the claimlimtations with respect to the
conpl ex contai ned on the colum support are neither exhibited nor
suggested by the cited references. Claim70, and thus all of
the clains require as the third el enment:

a specific antibody binder covalently immobilized on

said first solid phase support to which an anal yte

| abel is pre-reacted to saturate substantially al

bi nding sites on said binder to forma first solid

phase specific antibody binder-anal yte | abel conpl ex

Dianond is not drawn to anti body-anal yte conpl exes. To the
extent that any anal ogy could be drawn, “substantially all of the
bi nding sites” of the target DNA of D anond are not saturated.
Referring to Figures 1A and 1B of Di anond one can see this
aspect. The rejection suggests that the TBR (target binding
region) of the imobilized probe (P) of Dianond is anal ogous to
the anti body, and the | abel ed pol ynucl eotide (L) is anal ogous to
the “anal yte | abel.” However, saturation of all of the binding
sites of the TBR does not take place in D anond. |In fact
saturation of all of the “binding sites” of the probe would
di sabl e the DNA hybridi zation required by D anond. The IBR
(itnitial binding region) of the TBR is not bound to any DNA prior
to the addition of the sanple of DNA, while the LBR (I abel
bi nding region) is bound to the | abel ed pol ynucleotide (L). See
Figure 1A of Dianond. The “binding sites” of the IBR nust remain

14
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unbound in order for sanple DNA (G to hybridize toit. See

Figure 1B of Dianond. The DNA hybridi zati on assay woul d not

operate if all of

the target region of the probe (TBR) was “saturated” by being
bound to | abel ed pol ynucl eotide (L).

Simlarly, the device taught by Liotta could not operate if
substantially all of the antibody binding sites are saturated
prior to addition of the sanple. The device of Liotta requires
the binding sites to be freely available. Saturation will occur
either wwth the binding partner in the sanple or the binding
partner in the imobilized phase if the sanple is free of the
bi nding partner. See colum 3, lines 17-25 in conjunction with
Figures 5 and 6 of Liotta. As depicted in those figures the
antibody is |labeled. If there is antigen in the sanple it wll
occupy the binding sites of the | abeled anti body. By so
occupying the binding sites the antibody will not becone trapped
by binding to the immobilized antigen in Zone 1, thus it wll
pass on to Zone 2 and the presence of the label will be detected
by a visible color reaction in Zone 2. Wen the sanple is free
of antigen the |abeled antibody will nove into the region
containing the immobilized antigen where it wll be trapped via

bi nding to

15
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the imobilized antigen, thus it doesn’'t nove on to Zone 2 and no
color reaction occurs. |If the binding sites of the |abel ed
anti body were saturated prior to the addition of sanple it would
al ways nove through to Zone 2 whether there is antigen in the
sanple or not. This would defeat the operation of the assay.

It has been held that it is not obvious to nodify a prior
art device in a manner which would lead to an inoperative

construction. 1n re Gordon, 733 F.2d 900, 902, 221 USPQ 1125,

1127 (Fed. Cir. 1984). Since neither D anond not Liotta could
function as they were intended wth substantially all binding
sites saturated, one cannot conclude that such a nodification of
t hese devi ces woul d be obvi ous.

The generic references in D ekmann and Graas do not describe
di agnostic materials with a specificity to suggest saturation of
all binding sites of an inmmobilized material.

Due to the failure of the applied art to teach or suggest
all of the elenents of the clainmed device, the Exam ner has not

met the burden of establishing a prinma facie case under 35 U S. C

8§ 103. Finding no prima facie case of obviousness in any of the

three rejections, we reverse each of them
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The Exam ner’s decision refusing to allow clains 70-90 under
35 US.C 8 103 is reversed.

REVERSED

RI CHARD E. SCHAFER, Vi ce- Chi ef
Adm ni strative Patent Judge

BOARD OF PATENT
TEDDY S. GRON

Adm ni strative Patent Judge APPEALS AND
| NTERFERENCES

ELI ZABETH C. WEI MAR
Adm ni strative Patent Judge
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8th Fl oor
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